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II.
Experimental Procedures and Analytical Data Section 1. To a CH2Cl2 solution of alkyl carboxylic acid (1 equiv., ~0.3 M), N-hydroxyphathalimide (1 equiv.) and DMAP (1.3 equiv.) at 0 o C was added EDCHCl (1.2 equiv.) portionwise. Ice-water bath was removed and the reaction mixture was stirred at room temperature until the full consumption of starting carboxylic acid as determined by HPLC or TLC analysis (typically about 2 hours). The reaction was quenched with 1N HCl and diluted with CH2Cl2. The CH2Cl2 layer was separated, dried over anhydrous MgSO4 and concentrated in vacuo. The residue then underwent silica gel column chromatography to provide the corresponding NHP esters.
Section 3. Reaction setup, general procedure for electrocatalytic arylations in an H-cell
Reaction Setup Figure S1 . Overall setup for batch electrochemical coupling performed in an H-cell NiBr2dme (0.6 mmol) and dtbbpy (0.6 mmol) were dissolved in N-N-dimethylacetamide (DMA) (6 mL) and stirred at 60 °C until a green homogeneous solution was obtained (generally within 1 h). The solution was then cooled to room temperature.
To the cathode chamber of an H-cell was added NHP ester 8 (2 mmol) 1 , aryl halide 9 (4 mmol), Bu4NPF6 (1.55 g, 4 mmol), the above freshly prepared NiBr2dme/dtbbpy solution and DMA (~11 mL, so that the total volume of solution in cathode side is about 18 mL).
To the anode chamber of an H-cell was added triethylamine (1.67 mL, 12 mmol), Bu4NPF6 (1.55 g, 4 mmol) and DMA (~16 mL, so that the total volume of solution in anode side is about 18 mL).
Part of the RVC cathode and anode were submerged into the reaction mixtures ( Figure S3 -A). Generally about 4.5-5 cm 3 of cathode RVC foam was submerged. 2 The cathode solution was purged with nitrogen for about 5 min. The reaction mixture was then electrolyzed at 10 V/20 mA (maximum potential and current, respectively) at room temperature until full consumption of starting NHP ester 8 as determined by HPLC analysis. Color changes were observed for both cathode and anode mixtures, which turned deep-brown at the end of reaction ( Figure S3 -B).
The cathodic reaction mixture was transferred into a separatory funnel and diluted with ethyl acetate (40 mL). The mixture was washed with brine/H2O (v/v = 1:1, 15 mL) three times. The ethyl acetate layer was separated, dried over anhydrous MgSO4, and concentrated in vacuo. The residue then underwent silica gel column chromatography to provide the corresponding arylated products. 1 All reactions were performed on 2-mmol scale. 2 It is important to make sure that the stainless steel wire used to hang the RVC not be in contact with reaction mixture.
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Section 4. Reaction setup, procedure and table of optimization for continuous-flow electro-catalytic arylations Reaction setup Figure S4 . Overall setup for reaction performed in a continuous-flow mode
As shown in Figure S5 -A, RVC carbon foams (100 ppi) were attached to the anode and cathode graphite plates of C-flow ® cell frames so as to increase the surface area of both electrodes. Figure S5 -B and S5-C show the dimension of the carbon foam, which is ~1 cm 3 . The internal wet volume of cathode or anode cell frame is about 0.5 mL. Preparation of cathode solution: NHP ester 4 (2 mmol), iodobenzene (4 mmol), Bu4NBP6 (1.55 g, 4 mmol), freshly prepared NiBr2dme/dtbbpy (0.6 mmol) solution in DMA (see Procedure B for preparation), then diluted with DMA to 20 mL. The solution was then loaded into a 24-mL syringe.
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Preparation of anode solution: triethylamine (1.67 mL, 12 mmol), Bu4NBP6 (1.55 g, 4 mmol), then diluted with DMA to 20 mL. The solution was then loaded into a 24-mL syringe.
The electrochemical flow cell shown in Figure S4 was conditioned by having 10 mL of Bu4NPF6/DMA (0.2 M) flowed through it so as to wet electrodes and nafion membrane. After connecting the flow cell with the power supply, the cathode and anode solutions were delivered by a Harvard syringe pump at the same flow rate into the flow cell. Reaction streams flowing out of the cathode and anode cell frames were collected in scintillation vials. When a flow condition has changed, we waited for about 5 residence time before collecting a sample for HPLC assay so that the sample collected is representative of the steady state reaction. 
Section 5. Cyclic voltammetry studies
Cyclic voltammetry studies were conducted with an Autolab PGSTAT101 potentiostat/galvanostat as shown in Figure S6 . The electrochemical cell (catalog # AKCELL1) and electrodes were purchased from Pine Research. A glassy carbon disc (catalog # AFE1XFP030GCR) was used as the working electrode and Pt wire (catalog # AFCTR5) as the counter electrode. Redox potentials are reported versus a Ag/AgCl reference electrode (catalog # RREF0021). To the electrochemical cell was added the compound of interest (0.05 mmol), Bu4NClO4 (1.71 g, 5 mmol) and CH3CN (50 mL). The mixture was sparged with nitrogen for 5 min before cyclic voltammetry measurements. 
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Kinetic study was performed on the reaction between NHP ester 4 and iodobenzene. To the cathode chamber of an H-cell was added NHP ester 4 (2 mmol), iodobenzene (4 mmol), Bu4NBr (1.29 g, 4 mmol), freshly prepared NiBr2dme/dtbbpy solution (0.4 mmol, see Procedure B for preparation) and DMA (~11 mL, so that the total volume of solution in cathode side is about 18 mL). To the anode chamber of an H-cell was added triethylamine (1.67 mL, 12 mmol), Bu4NBr (1.29 g, 4 mmol) and DMA (~16 mL, so that the total volume of solution in anode side is about 18 mL). The cathode solution was purged with nitrogen for about 5 min. The reaction mixture was then electrolyzed at 10 V/20 mA (maximum potential and current, respectively) at room temperature.
Sampling was performed by accurately withdrawing 50 µL of cathode reaction mixture and diluted with 950 µL of CH3CN (20x dilution), which was followed by calibrated HPLC assay. Table S3 and Figure  S10 shows the yields of compounds 5, 6, 7, as well as the amount of charge and electron passed through the system over time. Procedure A was followed with tetrahydro-2-furoic acid (10 mmol) to yield 1.7455 g (67 %) of product as a white solid after flash chromatography (20 % EtOAc/hexanes).
The 1 H and 13 C NMR spectra are in agreement with those reported in the literature. 4
Procedure A was followed with 1-adamantanecarboxylic acid (10 mmol) to yield 3.0681 g (94 %) of product as a white solid after flash chromatography (10-25 % EtOAc/hexanes). 38, 162.28, 134.75, 129.19, 123.96, 40.62, 38.56, 36.31, 27.75. This data is consistent with what has been previously reported for this compound. 5
Procedure A was followed with linoleic acid (15.0 mmol) to yield 4.0474 g (63 %) of product as a colorless oil after flash chromatography (5 % EtOAc/hexanes). 76, 162.15, 134.86, 130.37, 130.16, 129.11, 128.22, 128.06, 124.08, 31.67, 31.14, 29.71, 29.50, 29.18, 28.95, 27.36, 27.33, 25.79, 24.81, 22.72, 14.22 .
IR neat (cm -1 ): 2918, 2851, 1826, 1789, 1739, 1610, 1466, 1404, 1374, 1281, 1249, 1217, 1185, 1141, 1069, 1048, 1020, 984, 861, 878, 854, 791, 721 
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The procedure for making this compound was adapted from Weix and coworkers. 6 To an oven dried flask was added Boc-L-glutamic acid 1-tert-butyl ester (5.0 mmol, 1.00 eq.) and dissolved in 25 mL (0.2 M) of THF with magnetic stirring. N-hydroxyphthalimide (8.3 mmol, 1.66 eq.) was then added to the flask, followed by N,N'-diisopropylcarbodiimide (7.5 mmol, 1.50 eq.), and finally 4-(dimethylamino)pyridine (0.25 mmol, 0.0500 eq.). The reaction mixture was stirred at room temperature for 4 hours after which the reaction was judged to be complete by HPLC analysis. The heterogeneous reaction mixture was then filtered and condensed under negative pressure. The crude isolate was then purified by flash chromatography using EtOAc/hexanes to yield 1.4800 g (66 %) of the title compound as a white solid. The 1 H and 13 C NMR spectra are in agreement with those reported in the literature. 6
Procedure B was followed with 1,3-dioxoisoindolin-2-yl 1-tosylpiperidine-4-carboxylate (428.5 mg, 1 mmol) and iodobenzene (225 µL, 2 mmol). Purification was performed by silica gel column chromatography (10% EtOAc/hexane) to give 204 mg of product as a colorless solid, with an isolated yield of 63%. The 1 H and 13 C NMR spectra are in agreement with those reported in the literature. 7
Procedure B was followed with 1,3-dioxoisoindolin-2-yl 1-Boc-piperidine-4-carboxylate (745 mg, 2 mmol) and iodobenzene (450 µL, 4 mmol). Purification was performed by silica gel column chromatography (3-5% EtOAc/hexane) to give 318 mg of product as a colorless oil, with an isolated yield of 65%. The 1 H and 13 C NMR spectra are in agreement with those reported in the literature.7
Procedure B was followed with 1,3-dioxoisoindolin-2-yl cyclohexanecarboxylate (547 mg, 2 mmol) and iodobenzene (450 µL, 4 mmol). Purification was performed by silica gel column chromatography (hexane) to give 198 mg of product as a colorless oil, with an isolated yield of 62%. The 1 H and 13 C NMR spectra are in agreement with those reported in the literature. 8
Procedure B was followed with 1,3-dioxoisoindolin-2-yl cyclopropanecarboxylate (651 mg, 2 mmol) and iodobenzene (450 µL, 4 mmol). Purification was performed by silica gel column chromatography (100 % hexanes) to give 97 mg of product as a colorless solid, with an isolated yield of 52%.
The 1 H and 13 C NMR spectra are in agreement with those reported in the literature.7
Procedure B was followed with 1,3-dioxoisoindolin-2-yl 3-phenylpropanoate (590 mg, 2.0 mmol) and 1-iodonaphthalene (584 µL, 4 mmol). Purification was performed by Biotage Ultra-Sil 50 g column (100% pentane) to give 219 mg of product as a colorless oil, with an isolated yield of 47 %.
Procedure B was followed with 1,3-dioxoisoindolin-2-yl 3-phenylpropanoate (590 mg, 2 mmol) and 3-chloro-4-fluoroiodobenzene (510 µL, 4 mmol). Purification was performed by Biotage Ultra-Sil 50 g column (100% penatne) to give 245 mg of product as a clear oil, with an isolated yield of 50 %.
1 H NMR (500 MHz, Chloroform-d) δ 7.31 (t, J = 7.4 Hz, 2H), 7.25 -7.19 (m, 2H), 7.17 (d, J = 7.9 Hz, 2H), 7.04 (t, J = 8.6 Hz, 1H), 7.02 -6.98 (m, 1H), 2.90 (s, 4H). IR Neat (cm -1 ): 3028, 2928, 2859, 1602, 1497, 1453, 1406, 1245, 1059, 874, 812, 749, 696 . EI LRMS: 234.1 m/z [M] + calc'd for C14H12ClF, 234.1 m/z observed.
Procedure B was followed with 1,3-dioxoisoindolin-2-yl 3-phenylpropanoate (590 mg, 2 mmol) and 3-iodopyridine (820 mg, 4 mmol). Purification was performed by silica gel column chromatography (40% EtOAc/hexane) to give 190 mg of product as a colorless oil, with an isolated yield of 52 %.
Procedure B was followed with 1,3-dioxoisoindolin-2-yl tetrahydrofuran-2-carboxylate (522.4 mg, 2 mmol) and methyl 4-iodobenzoate (1.05 g, 4 mmol). Purification was performed by Biotage Ultra-Sil 25 g column (3 -15% ethyl acetate/hexanes) to give 242 mg of product as a colorless solid, with an isolated yield of 59 %. 0, 148.9, 129.6, 128.9, 125.4, 80.2, 68.8, 52.0, 34.7, 25.9 .
IR Neat (cm -1 ): 2953 , 2869 , 1718 , 1811 , 1576 , 1435 , 1414 , 1377 , 1275 , 1175 , 1109 , 1062 , 1018 , 965, 922, 856, 765, 706. HRMS: 207.1016 (126 MHz, 141.05, 128.34, 126.16, 45.20, 30.11, 29.79 .
The 1 H and 13 C NMR spectra are in agreement with those reported in the literature. 11
Procedure B was followed with 1,3-dioxoisoindolin-2-yl (9Z,12Z)-octadeca-9,12-dienoate (1.374 g, 2 mmol) and 2-iodobenzonitirle (916 mg, 4 mmol). Purification was performed by Biotage Ultra-Sil 25 g column (3 -15% EtOAc/hex) to give 235 mg of product as a colorless oil, with a yield of 35 %. 8, 132.7, 132.6, 130.2, 130.1, 129.4, 128.0, 127.9, 126.3, 118.2, 112.3, 34.6, 31.5, 30.9, 29.6, 29.3, 29.3, 29.2, 29.2, 27.2, 25.6, 22.6, 14.1. IR Neat (cm -1 ): 3011, 2927 , 2857 , 2252 , 2141 , 2100 , 1998 , 1958 , 1600 , 1486 , 1465 , 761, 725. HRMS: 338.2842 7, 155.3, 144.6, 135.0, 127.8, 83.7, 81.9, 79.7, 53.9, 34.7, 31.8, 28.3, 28.0, 24.8. IR (neat, cm -1 ) 2978 7, 155.3, 144.6, 135.0, 127.8, 83.7, 81.9, 79.7, 53.9, 34.7, 31.8, 28.3, 28.0, 24.8. IR (neat, cm -1 ) , 2935 7, 155.3, 144.6, 135.0, 127.8, 83.7, 81.9, 79.7, 53.9, 34.7, 31.8, 28.3, 28.0, 24.8. IR (neat, cm -1 ) , 2873 7, 155.3, 144.6, 135.0, 127.8, 83.7, 81.9, 79.7, 53.9, 34.7, 31.8, 28.3, 28.0, 24.8. IR (neat, cm -1 ) , 1716 7, 155.3, 144.6, 135.0, 127.8, 83.7, 81.9, 79.7, 53.9, 34.7, 31.8, 28.3, 28.0, 24.8. IR (neat, cm -1 ) , 1612 7, 155.3, 144.6, 135.0, 127.8, 83.7, 81.9, 79.7, 53.9, 34.7, 31.8, 28.3, 28.0, 24.8. IR (neat, cm -1 ) , 1510 7, 155.3, 144.6, 135.0, 127.8, 83.7, 81.9, 79.7, 53.9, 34.7, 31.8, 28.3, 28.0, 24.8. IR (neat, cm -1 ) , 1454 7, 155.3, 144.6, 135.0, 127.8, 83.7, 81.9, 79.7, 53.9, 34.7, 31.8, 28.3, 28.0, 24.8. IR (neat, cm -1 ) , 1361 7, 155.3, 144.6, 135.0, 127.8, 83.7, 81.9, 79.7, 53.9, 34.7, 31.8, 28.3, 28.0, 24.8. IR (neat, cm -1 ) , 1320 7, 155.3, 144.6, 135.0, 127.8, 83.7, 81.9, 79.7, 53.9, 34.7, 31.8, 28.3, 28.0, 24.8. IR (neat, cm -1 ) , 1174 7, 155.3, 144.6, 135.0, 127.8, 83.7, 81.9, 79.7, 53.9, 34.7, 31.8, 28.3, 28.0, 24.8. IR (neat, cm -1 ) , 1149 7, 155.3, 144.6, 135.0, 127.8, 83.7, 81.9, 79.7, 53.9, 34.7, 31.8, 28.3, 28.0, 24.8. IR (neat, cm -1 ) , 1147 7, 155.3, 144.6, 135.0, 127.8, 83.7, 81.9, 79.7, 53.9, 34.7, 31.8, 28.3, 28.0, 24.8. IR (neat, cm -1 ) , 1090 7, 155.3, 144.6, 135.0, 127.8, 83.7, 81.9, 79.7, 53.9, 34.7, 31.8, 28.3, 28.0, 24.8. IR (neat, cm -1 ) , 1060 7, 155.3, 144.6, 135.0, 127.8, 83.7, 81.9, 79.7, 53.9, 34.7, 31.8, 28.3, 28.0, 24.8. IR (neat, cm -1 ) , 1023 HRMS: 461.3058 m/z [M+H] + calc'd for C25H40BNO6, 461.3065 m/z observed.
Procedure B was followed with 1,3-dioxoisoindolin-2-yl 2-cyclopropylacetate (490 mg, 2 mmol) and iodobenzene (450 µL, 4 mmol). Purification was performed by silica gel column chromatography (hexane) to give 121 mg of product as a colorless solid, with an isolated yield of 46%. 
